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Abstract 
 
This paper studies the relationship between maternal access to health care and 
democracy. Access to female health services is a critical metric in measuring the overall quality 
of health care globally, and is an indicator of a state’s cultural, social, and political development. 
Likewise, the degree of political freedom in a country is correlated with the amount of funding 
social welfare programs receive (Brown and Hunter, 1999; Navarro et al., 2006). 
In this paper, I examine how states ranging from democratic to authoritarian provide 
health care for their female populations. Using data provided by the World Bank and Freedom 
House, countries are measured based on their economic development (GDP per capita), 
economic inequality (using Gini coefficient scores), degree of democracy (according to the 
Freedom House Freedom Rating), and maternal access to health care. The two measures of my 
dependent variable are data taken from the World Bank measuring maternal mortality ratios per 
100,000 live births and the percentage of births attended by skilled health staff. 
There are three main findings: (1) GDP per capita and economic inequality are strongly 
associated with the two dependent variables; (2) land surface area is negatively associated with 
female access to health care; (3) regime type and democracy scores have little bearing on access 
to care. 
In conclusion, I find that economic development and inequality are the strongest 
predictors of female access to health care. Empowering communities through overall 
development and increased quality of life will improve female access to care worldwide. 
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Introduction 
 
Background 
 
An insightful social observer, Winston Churchill remarked that, “healthy citizens are the 
greatest asset any country can have” (The Churchill Centre, 1). States have long sought the most 
efficient and effective ways to care for their inhabitants. The procurement of health care 
represents a telling marker of the values and constraints of governments. While democracies tend 
to devote more of their budgets to social spending than do authoritarian regimes (Brown and 
Hunter, 1999; Navarro et al., 2006), it is important to know how government institutions and 
political processes affect citizens’, especially women’s, access to health care services. 
Authoritarian regimes generally ignore gender equality (Ertan, 2012), but in global studies of 
democracy and gender equality, there is no explicit research regarding regime type and delivery 
of health care for women. The literature on the subject addresses various aspects of how political 
composition and electoral systems affect social spending as well as some health indicators. 
However, there is no work on women and their access to health care.  
 Despite advances in public health, especially in access to health care, significant gaps 
exist for female populations across the world in their ability to receive medical aid. Academic 
literature regarding the effects of regime type on welfare programs covers a wide range of causes 
spanning the fields of public policy, social spending, public health, and political science. 
Research covers many aspects of female access to health care in addition to the effects of 
democracy on welfare spending and programs, gender equity, and general development and 
quality of life. However, little work exists on the effects of democracy on female access to health 
care. I plan to contribute to this academic discussion by providing a global study of democracy’s 
effects on women’s access to care. This study will control for GDP per capita, surface area, 
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population density, religiosity, and economic inequality to see if regime type has a stand-alone 
effect on the dependent variable of female access to care.  
Discovering links between ideological composition, behaviors of governments, and 
availability and delivery of health care services can assist targeted aid programs as well as 
political consultants in their efforts to maximize quality health services. Half of the eight United 
Nations Millennium Goals address pressing current global issues explicitly address improving 
women’s access to care as crucial for present and future success for human institutions. These 
areas of emphasis, which include promoting gender equality and empowering women, reducing 
child mortality, improving maternal health, and combatting HIV/AIDS, malaria, and other 
diseases, speak to the importance of further research in the field. 
Employing an often-used measure of democracy, I will determine whether regime type 
independently influences women’s access to care.  Access to health care is a complex issue: 
many elements are economic, social, and independent of democracy. These include the 
percentage of rural populations living in poverty, economic inequality, GDP per capita, 
education, life expectancy, urbanization, human development, and corruption (Victora et al., 
2011; Puentes-Markides, 1992). However, given the large number of factors that affect access to 
care, I will examine the most salient factors to estimate the effects of democracy: GDP per 
capita, economic inequality, urbanization, human development, and total surface area. Cultural 
factors such as machismo and religion also influence whether women have adequate medical 
care. Due to contextual differences by region, this study will examine their potential effects by 
holding these influences constant through incorporating religiosity variables and regional 
controls into statistical analyses.      
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Additionally, democracies possess certain traits that distinguish them from more 
authoritarian regimes. Many of these characteristics, including increased political transparency, 
civil liberties, economic stability, and higher levels of development, overlap with crucial causes 
of increased or decreased health. I will show the extent to which democracy is associated with 
female access to care after accounting for important drivers of maternal health services.  
Previous Work 
 
 Democracy is correlated with a multiplicity of social and civil factors, including political 
and civil liberties, religious and cultural tolerance, open trade and presence in international 
organizations, a strong rule of law, sovereign control of territory, and overall support for 
personal freedoms. Marcus, Mease, and Ottemoeller (2001) state that “the history of democracy 
suggests that strong economies, flexible but enduring institutions, respect for human rights of 
expression and association, generalized expectations of transparent elections and methods of 
overcoming excessive pluralism are all important for maintenance of democracy” (2001, 114). 
Higher levels of access to care appear to be correlated ideologically with democracies, but 
contrasting theories also provide plausible explanations for variations in access to maternal 
health services.  
While authoritarian states tend to have higher levels of income inequality, corruption, and 
lower markers of infrastructural development, many democracies also report similar levels of 
access to health care. As a result, infrastructural factors likely weigh equally or more heavily on 
female access to care than does regime type. Review of the literature across the political science, 
public health, and public policy fields demonstrates the need to narrow down, control for, and/or 
eliminate many potential factors contributing to the complex, interconnected story that is female 
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health care. Female status, quality of life, empowerment, and equality measures in regards to 
political activity, education, welfare programs, and health care in particular help generate an 
overall picture of women’s opportunities in any given countries, and can then be used to help 
paint the entire portrait of a state’s status in regards to the care of women. These observations 
contribute to this study of the effects of regime type on health care, because gender 
empowerment and equality represent key aspects of democratic states (Marcus, Mease, 
Ottemoeller, 2001, 115). 
Quality of Life 
 
 Previous work argues that female empowerment and improvement of quality of life are 
topics of extraordinary importance. The United Nations Millennium Development Goals count 
four of the organization’s eight principal goals for 2015 and beyond as being crucial to women: 
Promoting gender equality and empowering women, reducing child mortality, improving 
maternal health, and combatting HIV/AIDS, malaria, and other diseases. Many factors contribute 
to the degradation of women, including their status as victims of violence and poor treatment as 
the result of differing regional cultural structures and traditions. Garcia-Moreno et al., (2006) 
comment on the widespread prevalence of domestic and sexual violence against women in a 
study of 15 OECD countries around the world. Plichta et al. (1992) and Campbell and 
Lewandowski (1997) state that in the United States, women who are victims of physical abuse 
are more likely to have poor health. While violence is a key element (and detriment) of female 
empowerment and general well-being, it by no means tells the whole story of women’s 
conditions worldwide. However, it is important to reference clear links between the status of 
women’s safety, a crucial measure of their overall quality of life, and their health in general. 
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Regime Type 
  
In terms of regime type, research exists linking democratic governments with higher 
levels of importance given to welfare programs. Avelino, Brown, and Hunter (2005) and Brown 
and Hunter (1999) show that democracies are correlated with increased financial openness and 
with higher rates of social spending than authoritarian regimes. Kaufman and Segura-Ubiero 
(2001) note that in studies of Latin American countries from 1973-1997, transitions to 
democracies results in increases in health and education spending. Democracies tend to place 
more emphasis on social programs and as a result invest more resources in developing welfare 
assistance for the general population. However, the act of spending more money on welfare 
programs does not necessarily equate to higher levels of health care delivery and accessibility 
(Krieger, 1994). 
Gender Equality and Equity in Politics and Welfare Programs 
  
Opposing conclusions exist with gender equality in access to welfare programs. Gill and 
Stewart (2011) note that gender-sensitive policies in five South Asian countries did not 
correspond to improved health indicators for women. Somewhat contrastingly, Ertan (2012) 
states that democracies score higher than authoritarian regimes in terms of gender equity 
policies. Ertan’s study used a large global sample, while Gill and Stewart examined Bangladesh, 
India, Nepal, Pakistan, and Sri Lanka, a regional study comparing states with similar levels of 
human development and female access to care but differing on the democracy continuum. When 
comparing states across a range of democratic and human development values, Ertan’s research 
shows that gender-sensitive policies result in more equitable politics. Batniji et al. (2014) 
determined that there is no link between the extent of democracy and mortality and, “the 
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perceived improvement and accessibility of health services” (2014, 343). This study will attempt 
to add a valuable result to one side of this discussion. Viterna and Fallon, (2008) Waylen G, 
(1996) Whitehead, (1991) and others have explored gender roles in politics and corresponding 
results on female access to welfare programs. Okojie (1994) in particular comments that gender 
inequalities in health in the developing world originate from traditional social subordinations of 
women, as well as inadequate medical practices and services offered to women and girls. 
Okojie’s analysis presents a broad survey of general social and structural causes for poor access 
to health care for women. However, it does so in a manner irrespective of regime type, focusing 
solely on social factors involved. Some evidence suggests that gender-sensitive policies are 
generally favored more by democracies than by authoritarian regimes, and that these policies 
result in improved markers of welfare for average citizens. However, inconclusiveness exists 
among academics regarding whether gender-equitable political policies result in more successful 
social welfare programs. 
 In addition, with regards to governance, research exists investigating correlations 
between women’s access to political power and resulting effects on gender-sensitive policies in 
the same countries. Htun (2002) states that in a study of Latin American countries, certain states 
have implemented more gender-sensitive policies as a result of increased female presence in 
government; however, the author notes that, “advancing women’s rights in the region depends on 
the consolidation of democracy, sustainable development and the promotion of equitable 
economic growth” (2002, 2). Access to political power may result in gender-sensitive policies, 
but this still is not specific towards analyzing causes of differing measures of women’s access to 
care. 
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Access to Health Care 
  
Many levels of research have examined proper measures of female access to health care. 
Beginning with indicators of gender equity, Htun and Weldon (2007) present a compelling case 
that “the effects of religion, international norms, and gender-based political activism…differ 
depending on the issue, level of development, and degree of democratization” (2007, 1). 
However, this evaluation of gender equity in general does not focus on access to health care in 
particular. Basinga et al. (2011) examine markers and deliverance of different provision methods 
in Rwanda and their efficacy in relation to the U.N. Millennium Development Goal of improving 
maternal and child health. Gertler and van der Gaag (1990) also suggest the implementation of 
user fees as a possible route for success in case studies of Peru and the Ivory Coast. Wallace and 
Gutierrez (2005) assess the availability, accessibility, and acceptability of access to health care 
for the elderly in four Latin American capitals, targeting delivery for a specific population, but 
not women in particular. The study concludes that given a weak correlation to “per capita 
national wealth,” equity of access to health services needs to be evaluated irrespective of 
differences in “economic inequality and national wealth” (2005, 394). Puentes-Markides (1992) 
surveys women’s access to care in Latin American and Caribbean countries, noting that 
determinants of access to care include, “the ability to pay for services, behavioral and 
motivational issues, a perception of illness as a deterrent for women in lower socioeconomic 
strata, and sociocultural issues such as values, education, religion or demographic variables 
related to age” (1992, 619). Victora (2011) similarly refers to a plethora of indicators used to 
measure maternal and child health in Brazil: socio-demographic factors such as state-level 
economic growth, income inequality, urbanization, and female education, as well as the 
implementation of national health service programs in the late 1980s. Mistry (2009) notes that 
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while women’s “autonomy” (empowerment) influences health care outcomes in rural India, 
access to care also depends on “village level factors” such as investment in infrastructure such as 
electrification and paved roads as well as economic development (2009, 926). In summary, the 
relevant academic literature defines women’s access to health care using a plethora of 
explanations and indicators. All these combinations of social, economic, and developmental 
impacts serve as reasons for disparities and differences in access to care.  
 However, the independent effects that differing levels of democracy have on women’s 
access to health care, controlling for essential social, economic, and developmental factors, have 
not been explicitly explored in social science research. Nash-Ojanuga (1992) succinctly notes 
that, “women in developing countries are frequently confronted with a myriad of socio-cultural 
factors which negatively impinge upon physical well-being and accessibility to appropriate 
health care services” (1992, 613). There is no question that disentangling democracy from socio-
cultural issues affecting access to health care is the most difficult aspect of this proposed 
research. Krieger (1994) refers to a “web of multiple causality” that exists in modern 
epidemiological research searching for a magic “spider” that will present the overarching 
solution to the puzzle (1994, 887). Access to health care is a dependent variable fraught with 
numerous causes irrespective of political governance. However, this research can contribute to 
the conversation by providing a fresh perspective for Krieger’s web.  
Following a review of the literature on the subject, an obvious conclusion is that most 
studies of women’s access to health care utilize different markers through which to measure this 
valuable variable. This particular study will use World Bank data on percentages of births 
attended by skilled health staff as well as maternal mortality ratios per 100,000 live births as the 
determinants of the dependent variable, access to care. These data were chosen because they 
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represent infrastructural, objective evaluations of a state’s health care system, bypassing cultural, 
social, and religious obstacles that often complicate the evaluation and analysis of institutional 
factors as potential causes of disparities in health care.  By controlling for the most 
fundamentally important reasons for disparities in female access to care, including economic 
development, inequality, surface area, and population density, I hope to produce a stand-alone 
perspective on the specific impacts of governance on women’s access to health care. 
 
Hypotheses 
This study asks how different levels of democracy affect women’s access to care. The 
central hypothesis (H1) is that if a country has a higher democracy index, its female population 
will have more access to health care. The null hypothesis (Ho1) is that democracy ratings have no 
affects on women’s access to health care. An alternate hypothesis (H2) is that economic 
development (GDP per capita scores) is the primary cause of variances in female access to care. 
The resulting null hypothesis (H02) is that economic development is not the primary cause of 
differences in maternal access to health care. 
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Methods 
 
Analysis 
 
By analyzing regime types of countries and contrasting them with crucial indicators of 
women’s access to health care, including percentages of births attended by skilled health staff 
and maternal mortality ratios, this research can provide useful findings surrounding health for 
states of all kinds. Regime type will be measured as a continuous variable using Freedom House 
democracy indexes. Other independent variables serving as institutional and infrastructural 
controls include economic development, population density, and income inequality. Having 
discussed these variables in a general way, I am returning to discuss their specific usefulness as 
methodological tools. The research design of this study aims at the most important factors in this 
epidemiological web through a simple analysis of the most salient causes of human and state 
development and advancement.  
Regression analysis will be used to estimate the empirical relationship between female 
access to health care and democracy. The data come from the World Bank and Freedom House. 
Data for the independent variables are from 2005. The democracy scores come from Freedom 
House, which takes account of political and civic liberties, corruption, and the general 
sociopolitical status of a state. Dependent variables registering health outcomes are from 2008-
2012 to help establish causality. I model women’s access to health care as a function of 
democracy, GDP, income inequality (measured using the GINI index), population density, total 
land area of a country in square kilometers, and religiosity (measured using percentages of 
Christian and Muslim populations). 
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Variables 
 
Krieger’s epidemiological spider perfectly sums up the difficulty in isolating access to 
health care in a statistical study, given the intertwined nature of political governance, economic 
and infrastructural development, cultural and religious traditions, structures, education, and 
external influences as a result of rapid and permeating globalization. As a result, my study 
attempts to separate the myriad of potential affecting factors by presenting a simple approach 
utilizing the most salient variables.  
For the dependent variables I use World Bank data for the percentage of births attended 
by skilled health staff as well as maternal mortality ratios per 100,00 live births. These two 
values were chosen for their comprehensive scope and potential to display desired realities. 
Review of academic literature in the political science, public policy, and public health fields 
revealed that nearly every academic study of access to health care uses different measures. As a 
result, the values I chose for my study represent commonly used measures used in a wide variety 
of research. First, these data are available for a recent time period across a wide number of states. 
Second, previous studies generally use combinations of income, development, and cultural 
behavioral markers to form an overall picture of access to health care.  
The births attended by skilled health staff dataset is defined by the World Bank as “the 
percentage of deliveries attended by personnel trained to give the necessary supervision, care, 
and advice to women during pregnancy, labor, and the postpartum period; to conduct deliveries 
on their own; and to care for newborns” (World Bank Metadata Description). The organization 
also notes “complications of pregnancy and childbirth are the leading cause of death and 
disability among women of reproductive age in developing countries. The share of births 
attended by skilled health staff is an indicator of a health system’s ability to provide adequate 
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care for pregnant women” (World Bank Metadata Description). While some cultures advocate 
for childbirths to occur in the home or in locations other than medical facilities, this measure 
does a sufficient job of measuring the infrastructural soundness and feasibility of a state’s overall 
health care system. In the statistical analyses I expect the population density and total surface 
area variables to relate to the percentage of births attended by health staff numbers, as they both 
speak to the physical constructions and realities of states and their medical facilities. 
Maternal mortality ratios, while as imprecise as many other cause-specific mortality data, 
offer insights into overall health care access, including nutrition and pre and post-natal care. The 
World Bank describes the values used in my study as “the number of women who die from 
pregnancy-related causes while pregnant or within 42 days of pregnancy termination per 100,000 
live births” (World Bank Metadata Description). Mortality data are often difficult to rely upon 
due to the multiplicity of historical factors that act as contributing agents towards deaths. 
However, this particular measure, through precise surveys and interviews, captures a valid 
portrait of the general process and procurement of reproductive health in given states. 
Income has been shown to account for many disparities in access to health care, and as a 
result will serve as an important independent variable for this study. The World Bank’s GDP per 
capita score with purchasing parity power equates to “gross domestic product converted to 
international dollars using purchasing power parity rates. An international dollar has the same 
purchasing power over GDP as the U.S. dollar has in the United States” (World Bank Metadata 
Description). Pure income scores help to gauge the overall level of economic development in a 
state and can also be the primary driver in variations of access to care.  
The World Bank’s Gini index accounts for income inequalities at the state level. This 
score, “measures the extent to which the distribution of income or consumption expenditure 
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among individuals or households within an economy deviates from a perfectly equal distribution. 
A Lorenz curve plots the cumulative percentages of total income received against the cumulative 
number of recipients, starting with the poorest individual or household…Thus a Gini index of 0 
represents perfect equality, while an index of 100 implies perfect inequality” (World Bank 
Metadata Description). Incorporating levels of income inequality into this study will help to see 
if income and overall social composition are overriding factors for female access to care in the 
face of regime type. 
Population density and total surface area values are being used in order to show how 
strongly infrastructure and spatial concerns are correlated with access to health care. Major 
aspects of health care delivery, especially in rural and developing areas, are the size of states as 
well as transportation and road and highway systems. The relative amount of difficulty people 
experience in their attempts to receive health care, especially on the most practical levels, can 
largely influence and determine whether care is successfully delivered. As a result, this study is 
incorporating infrastructural variables to control for the size and crowding of states as well as to 
see if these variables have a strong effect on access to care in relation to democracy. 
Religiosity of states is also included as a controlled variable in order to account for 
potential influences in female access to care. Puentes-Markides, (1982) Victora, (2011) Htun and 
Weldon, (2007) Mistry, (2009) and Nash-Ojanuga (1992) all comment on the possibility of 
religion playing a detrimental role in regards to whether women have the ability whether within 
their families, communities, or societies at large to seek and obtain health care when necessary. 
This research focuses on regions and states that have large populations of both Christians, 
specifically Catholics, as well as Muslims. Due to the potential effects of religion on female 
access to care, this study incorporates the proportions of each state that are Christian as well as 
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Muslim, found in data compiled by the Pew Research Center. These measures of religiosity will 
help control for religion as a potential overriding determinant of female access to care. 
Certain values for the dependent variable were specifically chosen not to be a part of my 
study. Measures of life expectancy reflect not only access to health care, but also the general 
level of development and modernization of a state, taking into account behavioral patterns such 
as nutrition and lifestyle in addition to medicinal care. Likewise, data for average ages of women 
having children does not provide a stand-alone indicator of general female access to health care. 
Finally, as detailed especially in the studies of Brown, Hunter, and Avelino (2005), health 
expenditure does reflect democratic tendencies as well as trade openness. However, these values 
contribute to the overall picture of development rather than reflecting the stand-alone affects that 
differing levels of political governance, regardless of institutional and infrastructural 
development, have on female access to health care in states around the globe.  
In order to provide a comprehensive, fair analysis of the data, states were only selected 
on the basis of maintaining recent, adequate data for the independent and dependent variables, as 
well as the numerous controls used for this study. The 92 states used in this analysis, found in the 
Appendix, represent all major sections of the globe and will allow for regional analyses and 
discussions of cultural and developmental practices and realities that may help to explain results 
from statistical manipulations of the datasets. Initially the only reason for excluding states from 
this study was the lack of data availability for one or more of the markers used. However, 
statistical outliers in regards to democracy and female access to care, taking into account the 
controls being held constant, will be utilized in regional discussions of differing levels of access 
to care. Some of these unique states, including Chad and Qatar, maintain certain demographic or 
democracy values that would skew the entire regressions enormously. However, they provide 
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interesting contrasts to states being used in this study in order to potentially explain specific 
causal relationships, and also help add to the discussion of the aforementioned epidemiological 
spider that this work aims to augment. 
Discussion of the regression results will attempt to encapsulate the array of socio-cultural 
factors that complicate opportunities for female access to health care in many different states 
around the world. Regional comparisons will be necessary in order to contrast states with similar 
religious and cultural beliefs and traditions surrounding medicine and reproductive health as well 
as levels of infrastructural development. A fair amount of recent research is available for analysis 
of different regions of the world, particularly ones with large concentrations of developing states 
(namely Asia, Africa, and South America). Reproductive health is a critically sensitive issue that 
often serves as a crucial tenet of different cultures and societies; machismo in Hispanic states and 
traditional Islamic doctrines being easy examples of how the way cultures treat women and the 
medicinal and health opportunities they are afforded are elemental components of life that stem 
from long historical legacies. I hope to provide an explanation of straightforward statistical 
analysis framing my selected hard institutional and infrastructural data within appropriate 
cultural contexts. Finally, this will provide interesting analyses and comparisons of not only 
different regime types and health care systems but also fundamental ways of life for women 
living in vastly different situations around the globe. 
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Modeling 
 
 This study uses multivariate regressions to account for the controlling variables and 
examine their effects on the dependent variables. Both dependent variables are regressed against 
the full set of independent controls. The regression models are as follows: 
 
Model A: 
logY Maternal Mortality = A + logB1 (Freedom House Freedom Rating)  + logB2 (Surface Area) + logB3 (Population Density)      
+ logB4 (GDP) + logB5 (Gini Coefficient) + B6 (% Christian Citizens) + B7 (% Muslim Citizens) 
 
Model B: 
logY % Births Attended by Skilled Health Staff = A + logB1 (Freedom House Freedom Rating)  + logB2 (Surface Area)  
+ logB3 (Population Density) + logB4 (GDP) + logB5 (Gini Coefficient) + B6 (% Christian Citizens) + B7 (% Muslim Citizens) 
 
Model C: 
logY Maternal Mortality = A + logB1 (Freedom House Freedom Rating)  + logB2 (Surface Area) + logB3 (Population Density)      
+ logB4 (GDP) + logB5 (Gini Coefficient) + B6 (% Christian Citizens) + B7 (% Muslim Citizens) + B8 (Americas) + B9 (Asia) 
+ B10 (Europe) + B11 (Middle East & North Africa) + B12 (Sahel & Sub-Saharan Africa) 
 
Model D: 
logY % Births Attended by Skilled Health Staff = A + logB1 (Freedom House Freedom Rating)  + logB2 (Surface Area)  
+ logB3 (Population Density) + logB4 (GDP) + logB5 (Gini Coefficient) + B6 (% Christian Citizens) + B7 (% Muslim Citizens) 
+ B8 (Americas) + B9 (Asia) + B10 (Europe) + B11 (Middle East & North Africa) + B12 (Sahel & Sub-Saharan Africa) 
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Results 
 
The regressions in Models A through D yield three important findings: (1) GDP per 
capita and economic inequality scores are strongly associated with the two dependent variables; 
(2) land surface area is negatively associated with female access to health care; and (3) regime 
type and democracy scores have little bearing on access to care.  
As one would expect, GDP per capita is the strongest and most consistent result of the 
regressions. In the models utilizing the different dependent variables, GDP per capita is the only 
value that is always significant to the 1% level of confidence. According to these estimates, it 
appears highly likely that a positive relationship exists between higher grades of GDP per capita 
and improved female access to health care. 
Also statistically significant with respect to the access to care variables are Gini 
Coefficient scores. This measure of economic income inequality is significant with respect to 
maternal mortality, holding the other encompassing variables of this study constant. As a result, 
it is likely a positive relationship exists between economic inequality and maternal mortality.  
The total surface area of states is statistically significant at the 5% level of confidence for 
the dependent variable models. It is doubtful that women living in physically larger states, with 
higher demand placed on more comprehensive infrastructure and transportation systems that 
reach more remote locations, do not see difficulties in accessing health care as a result of sheer 
logistical matters. 
Developed countries did not provide a significant effect on the results. By creating a 
dummy variable in order to isolate only those countries listed on the International Monetary 
Fund’s “List of Developing Countries” (2012) the regressions aimed at determining if 
developing countries could skew the data. The segment of the data containing only developing 
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countries contained the same independent variables of significance that the overall dataset 
yielded. 
Ranging levels of both democracy and religious association did not have a significant 
impact on the regression data. Despite incorporating different combinations of controls and 
adding religiosity data to the regressions, the Freedom House democracy scores did not have 
close to any statistical significance in affecting female access to care. Additionally, the 
religiosity scores, incorporated to account for several previous academic findings, including 
those of Puentes-Markides, (1982) Victora, (2011) Htun and Weldon, (2007) Mistry, (2009) and 
Nash-Ojanuga, (1992) had negligible effects on the regressions. According to this study, there is 
little evidence that either democracy or religion fundamentally affects female access to health 
care. 
After adding regional controls to the regressions in Models C and D, GDP and land 
surface area remain the only significant independent variables affecting access to care. The 
Americas (Central & South America, along with Canada), Asia, and Europe were all strongly 
significant when controlled for. These regressions reaffirm that GDP and surface area are the 
most important findings of these data.   
In addition, regional analyses yielded the following findings: 
For the Americas (Central & South America, along with Canada) Freedom House ratings 
were significant to the 10% level and percentage of Muslim citizens (most likely due to the 
outlier Suriname) was significant at the 5% level. In Asia, GDP per capita was strongly 
significant for both the dependent variable models. The Europe and Middle East & North Africa 
cross-sections had no significant results to report. The Sahel and Sub-Saharan Africa region 
 contained Freedom House and Population Density significances for maternal mortality and
GDP significance for the percentage of
Interpretation of Results
 
Democracy is not strongly associated with access to 
estimates do indicate a strong association between economic development
care. Also, higher levels of economic inequality
care. These are the most important takeaways from this research. 
Democracy 
Figure 1 – Freedom House  
Figure 1a – Freedom House & Maternal Mortality
 
 births attended by skilled health staff. 
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 and land surface area result in lower access to 
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 Figure 1b – Freedom House & % Births Attended by Skilled Health Staff
 
 
Democracies are associated with higher levels of political and civil liberties as well 
gender and economic equality. These states
marginalized sectors of society, in this case female populations. Avelin
(2005) and Kaufman and Segura-
more money on social welfare programs than do authoritarian regimes. Ertan (2002) and Htun 
(2002) indicate that gender equality results in more g
these situations tend to occur in democracies at higher levels. Htun and Weldon (2007) and 
Puentes-Markides (1982) note that these gender
 
 would seem to provide more opportunities for often
o, Brown, and Hunter, 
Ubiero (2001) show that democracies in Latin America spend 
ender-equitable welfare policies, and that 
-sensitive policies tend to result in higher levels 
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of access to care. In the end, Batniji et al. (2014) are proven right in saying that improvement and 
accessibility of health services is irrespective of democracy.  
However, Figures 1a and 1b are added variable plots that illustrate the negligible effects 
that the Freedom House scores have on the dependent variables. A 10% increase in Freedom 
House ratings results in an annual 1.29 decrease in maternal deaths and a 0.24 increase in the 
percentage of births attended by skilled health staffs, which are minor and statistically 
insignificant changes. Countries that counteract the more-democracy, higher access to care 
hypothesis include Ghana, India, Lesotho, Mali, and Senegal (more democratic than the mean 
but poor access scores) on the low end and China, Iran, Qatar, Russia, and Vietnam on the high 
end (very authoritarian but strong access scores). Countries that are strongly democratic with 
Freedom House scores of 1 or 1.5 report strong access scores, but they are a small subset of the 
overall dataset that does not indicate a narrow causal relationship between democracy and female 
access to health care.  
 
 
 
 
 
 
 
 
 
 Economic Development 
Figure 2 - GDP 
Figure 2a – GDP & Maternal Mortality
 
Figure 2b – GDP & % Births Attended by Skilled Health Staff
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The alternate hypothesis for this study, that economic development is the salient 
determinant for access to care, appears to be closer to the true facts of the case. According to 
Figures 2a and 2b, higher levels of income correspond with improved health ratings. These 
regressions illustrate the significant relationships with GDP and the dependent variables. A 10% 
increase in GDP results in an annual 10.67 decrease in maternal deaths and a 2.41 increase in the 
percentage of births attended by skilled health staffs, which are both strongly significant to the 
1% significance level. GDP has a strong negative relationship with maternal mortality, and a 
strong positive relationship with the percentage of births attended by skilled health staff. 
Countries that reflect this trend on the low end (low GDP, poor health care) include Burundi, 
Chad, Ethiopia, Madagascar, Malawi, Mozambique, Tanzania, and states on the high end (high 
GDP, strong health care) are Canada, Germany, Japan, and especially Qatar. Puentes-Markides 
(1992) notes that, “economic stressors such as economic instability influence not only health 
status, but health seeking behavior” (1992, 620). Women are often the primary caretakers of 
households, and their economic status and freedom can in many cases fundamentally determine 
their ability or choice in accessing health services. Leslie et al. (1988) note that:  
 
Women’s ability to earn income makes an important contribution to the capacity of any 
poor household to purchase health services and other determinants of health, but it will be 
particularly crucial in households where the woman is the sole or primary source of 
economic support, or where men and women have separate areas of economic 
responsibility and health and nutrition fall into the woman’s sphere (1988, 307). 
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Decisions of how to allocate scarce incomes are always fraught with heavy opportunity costs 
amongst countries with differing levels of development. With regards to developing regions, 
Paolisso and Leslie (1995) state: 
 
The fact that households in developing countries can spend as much as 5% of their annual 
income on health care, and even more in rural areas where household income levels are 
lower, the income available to women (their own and pooled) is probably inadequate to 
meet family health needs, particularly in poor households. Thus, it is unreasonable to 
expect that any surplus income, their own or shared, will be readily available to women 
for use in seeking care for their own health problems beyond those that pose immediate 
threats to the maintenance of family health (1995, 61). 
 
Essentially, women choose to spend their money on a limited basis, and smaller incomes result 
in fewer opportunities to make purchases of any kind, including those procuring health services. 
Conversely, increased incomes result in improved access to care. The ability to pay for services 
is a very basic but extremely important factor in analyzing the distribution of health care. 
 
 
 
 
 
 
 
 
 Economic Inequality  
Figure 3 – Gini Coefficient 
 
Figure 3 – Gini Coefficient & Maternal Mortality
 
 
  
Economic inequalities affect
this affirms that female status in society will be reflected in their ability to access health care. 
Figure 3 illustrates the strong positive 
Mortality. A tenfold increase in a country’s Gini coefficient (10% increase 
in an annual increase of 0.45 maternal deaths
 
 both the dependent variable models with significance, and 
relationship between the Gini coefficient and Maternal 
in inequality) results 
, which is a statistically significant 
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figure. States 
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that reflect this trend on the low end (low inequality, low maternal mortality) include Bulgaria, 
Czech Republic, Germany, Japan, and Slovakia, and on the high end (high inequality, high 
maternal mortality) are Botswana, Gambia, Kenya, Lesotho, Nigeria, Okojie (1992) notes that: 
 
Utilization of health services is a complex behavioural phenomenon which is affected by 
factors such as availability, distance, costs, quality of care, social structure and health 
beliefs. Many of these factors are intertwined with gender inequality, reflected in 
women’s lower status in the society. Women’s status is a composite indicator of the 
educational, cultural, economic, legal, and political position of women in a given society. 
Women’s status affects women’s access to health services by directly affecting the 
decision to seek health care (1992, 1243). 
 
Women’s status and valuation in society is reflected in their ability to access health services. 
Unsurprisingly, states that respect and prioritize women’s quality of life more than others also 
see higher rates of female access to care. Health is just one factor that goes into women’s 
livelihood, but is largely determined by the entirety of a given contextual situation. 
 
 
 
 
 
 
 
 
 
 
 
 Surface Area 
Figure 4 – Surface Area 
Figure 4a – Surface Area & Maternal Mortality 
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 Figure 4b – Surface Area & % Births Attended by Skilled Health Staff 
 
 
Total surface area of states has
Figures 4a and 4b illustrate that a 
annual increase of 1.18 maternal deaths and a decrease of 0.47
staff. States that represent this trend include, on the low end, (small surface area, strong health 
care) Fiji, Macedonia, Slovenia, and Qatar, and on the high end (large surface area, poor health 
care) Angola, Chad, Ethiopia, India, and Mali.
ability of women to access health services likely depends on how well they can physically and 
 
 a significant relationship with both dependent variables.
tenfold increase in a state’s land surface area results in an 
% births attended by skilled health 
 There is logic in the line of reasoning that the 
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logistically reach clinics, hospitals, and other locations necessary to receive care. Nash-Ojanuga 
(1992) states: 
 
Improving the spatial accessibility of health care is an important issue in developing 
countries because of mobility limitations. Motorized transportation is still a luxury in 
many developing countries. Many patients must walk and few have motorized transport 
available to them. As a result per capita utilization falls rapidly with distance from a 
facility. Tuladhar (1987) demonstrated among Nepali women an inverse relationship 
between contraceptive use and travel time to a facility. Lack of adequate clinic facilities 
in many places, as well as social deterrents to visiting a publicly visible clinic are 
important determinants of whether women in many developing countries utilize family 
planning (1992, 615). 
 
Larger states mean more distances to cover both between cities and within their proper limits. 
Rural areas may be even more difficult to supply in larger states simply due to more expansive 
and difficult distances to cover. Increased surface area means that a state has to either allocate 
more total resources towards developing and maintaining its infrastructure or spread its 
allowable budget more thinly across all areas of infrastructure in a way that a physically smaller 
country does not have to deal with. The result is some larger states that in overall have poorer 
infrastructure and transportation systems. In addition, these larger states come with increased 
logistical issues for women who may be seeking health services. Puentes-Markides (1992) states 
that, “…availability of services in the proximity where people live may influence the volume of 
 visits” (1992, 624). Where women live in relation to the location and ease of accessibility for 
services notably affects their ability and motivation in accessing health services.
 
Maternal Mortality and % Births Attended by 
 
Figure 5 – Maternal Mortality & % of Births Attended by Skilled Health Staff
 
 
 
Table 1 (Maternal Mortality & % Births Attended by Skilled 
Health Staff 
Coefficients 
Intercept 
(Maternal 
Mortality) 
Estimate 402.671
Std. Error 24.462
T value 16.46
 
Skilled Health Staff 
 
 
% Births 
Attended by 
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Health Staff 
Multiple R-
Squared 
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34
-
 
 35
As expected, the dependent variables share a strong inverse relationship. Logically, 
higher rates in the percentage of births attended by skilled health staff would result in lower 
maternal mortality rates. A 1% increase in a state’s % births attended by skilled health staff 
results in a 90.295 decrease in maternal deaths annually. Nash-Ojanuga (1992) comments that: 
 
Though estimates vary, it is generally agreed that traditional birth attendants, most of 
whom do not possess formal training, deliver over half the infants born in developing 
countries. Therefore, when women experience obstructed labor in the village it often 
results in death or a severe birth injury. In general, high maternal mortality rates in 
developing countries can be attributed to lack of adequate prenatal care and home 
delivery, in combination with low socio-economic status (1992, 614). 
 
It is important to note that the dependent variables in this study are related in a consistent 
relationship. Figure 5 illustrates this negative inverse relationship. As a result, they both serve as 
good measures of similar societal institutions dealing with maternal health. 
 
Regional Controls 
 
 Controlling for the five individual regions, GDP is still the most salient significant 
variable that affects maternal access to care. Models C and D (in the Data Analysis section) 
illustrate that with the regional controls inserted in the regressions, a 10% increase in a state’s 
GDP results in a decrease of 7.82 maternal deaths annually and an increase of 1.97% births 
attended by skilled health staff. For maternal mortality, isolating the Americas against the Sahel 
& Sub-Saharan African region results in a 0.687% decrease in the maternal mortality ratio on 
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average. Asia reports a 0.826% decrease, and Europe a 1.559% decrease. As expected Europe 
clearly boasts the best and most significant female access to health care compared to the other 
regions, followed by Asia, the Americas, the Middle East & North Africa, and the Sahel & Sub-
Saharan Africa. 
 
Regional Breakdowns 
Americas 
 
 The Freedom House and percentage of Muslim citizens values are both significant, at the 
10% and 5% levels, respectively, for the Americas. Figures 6a and 6b (in the Data Analysis 
section) show that the Freedom House value, a slope of 0.769, means that for a tenfold increase 
in authoritarianism (Freedom House scores) a country’s maternal deaths increase by 7.69 
annually. The state most likely responsible for this slope is Guatemala, with the highest Freedom 
House and maternal mortality scores in the region. However, it is notable that in the Americas 
region, even including highly industrialized Canada, democracy scores are somewhat significant 
with regards to maternal mortality.  
 The percentage of Muslim citizens slope can be attributed to Suriname, a true outlier in 
many respects in the region. 15.2% of the Suriname population is Muslim, and its strong 
maternal mortality score influences the significance of the region. No other country has more 
than 1% Muslim citizenry, and most are less than 0.1%. There is no indication that Islam has a 
strong effect on maternal mortality rates in the Americas. 
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Asia 
 
 The model of Asian states reports strong significances for GDP at the 1% and 5% levels 
for the maternal mortality and % births attended by skilled health staff models, as well as a 
significant value at the 10% level for population density affecting the percentage of births 
attended by skilled health staff (Figures 7a and 7b, in the Data Analysis section). A 10% increase 
in GDP results in an annual decrease of 9.58 maternal deaths and an increase of 2.46% of births 
attended by skilled health staff. Additionally, a 10% increase in population density in Asian 
countries results in an annual decrease of 0.98 maternal deaths. Several states appear to be 
responsible for the strong, negative slope between maternal mortality and GDP in a region that 
displays a wide range of GDP, maternal mortality, and % births attended by skilled health staff 
scores. Japan, Kazakhstan, Malaysia, Russia, South Korea, and Thailand all have GDP scores at 
or above the mean for the overall dataset, and all rank in the top quartile for both maternal 
mortality and % births attended by skilled health staff scores. As a result, it is no surprise that the 
Asia model, which also includes low-GDP, high - maternal mortality, low – percentage of births 
attended by skilled health staff states such as Bangladesh, Nepal, and Pakistan, demonstrates 
strong slopes for the dependent variables, where a higher GDP per capita is strongly correlated 
with increased access to health care. 
Sahel & Sub-Saharan Africa 
 
 The model of the Sahel and Sub-Saharan Africa demonstrated significances with 
Freedom House scores (10% level) and population density (1% level) for maternal mortality and 
GDP (5% level) for the percentage of births attended by skilled health staff. Figures 8a and 8b 
(in the Data Analysis section) show that a tenfold increase in authoritarianism (Freedom House 
scores) results in an increase of 5.10 maternal deaths annually. This democracy slope is most 
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likely influenced on the low end by Botswana and Guyana (more democratic and lower maternal 
mortality scores) and on the high end by Angola, Mauritania, and Nigeria (more authoritarian 
and higher maternal mortality). The Sahel & Sub-Saharan Africa model easily had the highest 
average Freedom House and maternal mortality scores overall, but there is a positive correlation 
between the two nonetheless. In this region, it appears as if more democratic countries are 
somewhat more likely to have lower maternal mortality. 
 As for population density, a 10% increase in population density for Sahel and Sub-
Saharan African states results in a 1.90 increase in annual maternal deaths. States responsible for 
this slope on the low end are Botswana, Mauritania, and Namibia (low population density, low 
maternal mortality) and on the high end include Burundi (most strongly), but also Malawi, 
Nigeria, and Uganda (high population density, high maternal mortality). This Sahel & Sub-
Saharan Africa model had the largest range of population densities of any regional subset, but 
higher population density in this region is strongly correlated with higher levels of maternal 
mortality.   
These values are consistent with findings in the Americas and Asia, where Freedom 
House scores affected maternal mortality and GDP affected both dependent variables. As a 
whole all three regions yielded wide ranges of especially GDP and maternal mortality, and it is 
clear that while Freedom House scores were somewhat significant in the Americas and the Sahel 
& Sub-Saharan Africa regions, the regional breakdowns reaffirm the results derived from the 
overall dataset, where GDP scores are the most salient predictors of female access to health care. 
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Developed Countries 
 
 Figures 9a and 9b (in the Data Analysis section) illustrate the fact that only analyzing 
countries on the International Monetary Fund’s List of Developing Countries (2012) showed no 
alteration in the significance results of the independent variables. For the maternal mortality 
regression surface area was significant at the 5% level and GDP and the Gini coefficient were 
strongly significant at the 1% level.  
For the list of only developing countries, a 10% increase in land surface area results in a 
1.52 increase in annual maternal deaths, a 10% increase in GDP results in 10.23 fewer maternal 
deaths annually, and a 10% increase in economic inequality (the Gini coefficient) results in 21.30 
more maternal deaths per year.  
For the percentage of births attended by skilled health staff, land surface area and GDP 
are significant at the 5% and 10% levels, respectively. A tenfold increase in surface area results 
in a 0.67% decrease in births attended by skilled health staff, and a 10% increase in GDP results 
in a 2.38% increase in births attended by skilled health staff. All of these significances mirror the 
results of the overall dataset, and demonstrate that including industrially advanced states does not 
alter the overall results. 
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Conclusion 
 
This study clearly reveals that utilizing a comprehensive model controlling for economic 
development and inequality, land surface area, population density, and religiosity displays that 
democracy does not have a significant effect on female access to health care around the world. 
Significant findings include the facts that economic development, measured using GDP per 
capita scores, and economic inequality, measured with the Gini coefficient, are the most salient 
predictors of women’s access to care. A comprehensive literature review of previous work laid 
out expectations that because democracies tend to have more gender equality and spend more on 
social welfare programs, women’s access to health care would be increased relative to more 
authoritarian states. However, this study disproves this theory. While the Americas and the Sahel 
& Sub-Saharan Africa regions do reflect more democracy resulting in increased female access to 
care, the overall model does not indicate a global trend connecting democracy and women’s 
access to health care. 
In explaining the results of this study, the most important rationale can be found in the 
difficulty in isolating the magic spider in Krieger’s “web of epidemiological causation.” There 
may be many different reasons for differing levels of female access to health care around the 
globe, but in the end it must be recognized that analyzing health care is a complex, multifaceted 
issue that incorporates many aspects of political, economic, infrastructural, and socio-cultural 
influences in order to form a full picture of the truth in its entirety. Puentes-Markides (1992) 
notes that: 
 
The situation of women in relation to the health care system, and therefore how they 
access it, appears dependent upon variables such as women’s status in the specific culture 
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to which they belong, that is questions related to gender and control of decision making, 
their socio-economic situation, the degree of social investment in women, their position 
in the labor force, and in some instances their ethnicity…Without fear of generalizing, for 
most developing countries these variables interact with others related particularly to the 
structure of the health services and the behavior of the providers, and influenced by 
economic policies, so as to result in a complicated web of restricted access to health care 
and limited solution to health problems. In this sense, any segmented view of the problem 
is unable to capture all its dimensions (1992, 619).   
 
While this is not to say that access to health care is an amorphous object that cannot be touched 
by academic research, it is difficult to view the concept of “health care” in its entirety through a 
causal lens. In order to improve delivery and access to health services, political policies, market 
conditions and economic development, infrastructure, and socio-cultural traditions and 
complexes must be examined both on their own and as a whole to determine weak points in 
states’ health realities. Women face especially difficult obstacles in their attempts to secure 
health services for themselves, their children, and their families as a whole.  
 As a result of this study, policy options moving forward should include emphases on 
sustainable infrastructural and economic development as well as continued cultural moderation, 
acceptance, and prioritization of women. Especially in developing nations, economic and 
infrastructural development and advancement can help women of all ages and social classes 
attain basic necessities of health care that elude them simply due to their socio-economic 
standing. Additionally, advancing the status of women within their respective societies 
unquestionably results in an increase in their access to health services. Nash-Ojanuga (1992) 
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states that, “Factors such as access to income, legal rights, social status, and education may prove 
far more important in determining women’s access to health care than technology distribution 
and governmental strategies” (1992, 616). As a whole, women’s positions in society must be 
recognized and also encouraged, supported, and uplifted. Puentes-Markides (1992) comments 
that: 
 
…Any policy attempting to modify the status of women in society encounters resistance, 
because by giving women more independence and freedom of choice, the status and 
power of other groups in society are challenged. However, given the particular socio-
cultural economic context affecting women’s health and well-being, it is essential that the 
policy analysts gain insight and awareness about these factors, so as to be able to 
formulate equitable and effective policies. A clear and sincere recognition and inclusion 
of women’s perspectives in formulation health policy is needed (1992, 624). 
 
Academic research must continue to explore all aspects of the dynamic picture that is health care 
in order to advance the field as a whole and enable policymakers to make educated decisions 
regarding the best plans of action for the future. In addition, courageous, sensitive, and 
thoughtful action is needed on the part of policymakers and community leaders in order to 
enhance the advancement of women around the world. 
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Data Analysis 
Data Summary 
 
Statistic N Mean St. Dev. Min. Max. 
% Births 
Attended by 
Skilled Health 
Staff 92 82.793 22.043 10 100 
Freedom House 
Freedom Rating 92 3.359 1.673 
1 (Most 
Democratic) 
7 (Most 
Authoritarian) 
GDP per capita 92 10,339.40 14,033.19 609 118,438 
Maternal 
Mortality ratio 
per 100,000 live 
births 92 177.793 222.738 4 1,100 
Surface Area, sq. 
km. 92 983,518.20 2,417,968 11,300 17,098,240 
Population 
Density 92 99.848 138.467 2 1,100 
Gini Coefficient 92 40.15 8.645 24.85 63.9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Model A - Maternal Mortality 
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Maternal Mortality AV Plots – Overall Dataset 
============================================================ 
Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                        0.129            
                                             (0.157)           
Surface Area                                 0.118**           
                                             (0.046)           
Population Density                          -0.098            
                                             (0.060)           
GDP Per Capita                             -1.065***          
                                             (0.075)           
Gini Coefficient                            0.045***           
                                             (0.009)           
Percentage of Christian Citizens          0.001            
                                             (0.003)           
Percentage of Muslim Citizens            0.003            
                                             (0.003)           
Constant                                   10.455***          
                                             (1.124)           
------------------------------------------------------------ 
Observations                                92              
R2                                                0.818            
Adjusted R2                                 0.802            
Residual Std. Error                      0.638 (df = 84)       
F Statistic                            53.809*** (df = 7; 84)    
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Model B - % Births Attended by Skilled Health Staff & Democracy AV
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% Births Attended by Skilled Health Staff AV Plots - Overall Dataset 
============================================================== 
                                       
                                            Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended by Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                               0.024                   
                                                          (0.071)                  
Surface Area                                            -0.047**                  
                                                          (0.021)                  
Population Density                                     -0.036                   
                                                          (0.027)                  
GDP Per Capita                                           0.241***                  
                                                          (0.034)                  
Gini Coefficient                                           0.001                   
                                                          (0.004)                  
Percentage of Christian Citizens             -0.001                   
                                                          (0.001)                  
Percentage of Muslim Citizens                -0.001                   
                                                          (0.001)                  
Constant                                                 2.963***                  
                                                          (0.510)                  
-------------------------------------------------------------------------- 
Observations                                        92                     
R2                                                          0.475                   
Adjusted R2                                        0.431                   
Residual Std. Error                           0.290 (df = 84)              
F Statistic                                        10.836*** (df = 7; 84)           
================================================================ 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
 
 Model C – Maternal Mortality, Including Regional Controls 
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Maternal Mortality Regional Controls AV Plots 
============================================================ 
                                     Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                         0.112            
                                             (0.154)           
Surface Area                                 0.096*            
                                             (0.049)           
Population Density                          -0.026            
                                             (0.066)           
GDP Per Capita                             -0.782***          
                                             (0.091)           
Gini Coefficient                              0.018            
                                             (0.011)           
Percentage of Christian Citizens        0.001            
                                             (0.003)           
Percentage of Muslim Citizens          -0.001            
                                             (0.003)           
Americas                                    -0.687***          
                                             (0.228)           
Asia                                        -0.826***          
                                             (0.247)           
Europe                                      -1.559***          
                                             (0.302)           
Middle East & North Africa                 -0.500            
                                             (0.307)           
Sahel & Sub-Saharan Africa                                    
                                                             
Developed                                   -0.268            
                                             (0.260)           
Constant                                    9.968***           
                                             (1.207)           
------------------------------------------------------------ 
Observations                                 92              
R2                                             0.867            
Adjusted R2                                 0.846            
Residual Std. Error                    0.562 (df = 79)       
F Statistic                         42.807*** (df = 12; 79)   
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 Model D - % Births Attended by Skilled Health Staff, Including Regional Controls
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% Births Attended by Skilled Health Staff Regional Controls AV Plots 
================================================================ 
                                            Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended by Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                               0.048                   
                                                          (0.080)                  
Surface Area                                            -0.054**                  
                                                          (0.026)                  
Population Density                                     -0.063*                  
                                                          (0.034)                  
GDP Per Capita                                           0.197***                  
                                                          (0.047)                  
Gini Coefficient                                           0.003                   
                                                          (0.006)                  
Percentage of Christian Citizens             -0.00002                  
                                                          (0.002)                  
Percentage of Muslim Citizens                  0.001                   
                                                           (0.001)                  
Americas                                                    0.155                   
                                                           (0.118)                  
Asia                                                        0.145                   
                                                           (0.128)                  
Europe                                                      0.218                   
                                                           (0.156)                  
Middle East & North Africa                         0.011                   
                                                           (0.159)                  
Sahel & Sub-Saharan Africa                                                  
                                                                           
Developed                                                    0.124                   
                                                            (0.135)                  
Constant                                                   3.267***                  
                                                            (0.626)                  
-------------------------------------------------------------------------- 
Observations                                        92                     
R2                                                          0.500                   
Adjusted R2                                        0.424                   
Residual Std. Error                           0.291 (df = 79)              
F Statistic                                         6.578*** (df = 12; 79)           
================================================================ 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
 
 
 Figure 6 - Americas 
Figure 6a - Maternal Mortality 
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Maternal Mortality AV Plots - Americas 
============================================================ 
                                    Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                         0.769**           
                                             (0.335)           
Surface Area                                -0.047            
                                             (0.080)           
Population Density                          -0.018            
                                             (0.111)           
GDP Per Capita                              -0.322            
                                             (0.344)           
GINI Coefficient                            -0.536            
                                             (0.879)           
Percentage of Christian Citizens        0.015            
                                             (0.010)           
Percentage of Muslim Citizens            0.112**           
                                              (0.036)           
Constant                                        7.959*            
                                               (3.641)           
------------------------------------------------------------ 
Observations                                 18              
R2                                             0.847            
Adjusted R2                                 0.739            
Residual Std. Error                    0.290 (df = 10)       
F Statistic                            7.886*** (df = 7; 10)    
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 6b - % Births Attended by Skilled Health Staff
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% Births Attended By Skilled Health Staff AV Plots - Americas 
=========================================================== 
                                            Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended By Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                              -0.114                   
                                                          (0.190)                  
Surface Area                                                0.009                   
                                                           (0.045)                  
Population Density                                        0.003                   
                                                           (0.063)                  
GDP Per Capita                                               0.121                   
                                                            (0.195)                  
Gini Coefficient                                           -0.125                   
                                                            (0.499)                  
Percentage of Christian Citizens              -0.001                   
                                                           (0.006)                  
Percentage of Muslim Citizens                 -0.006                   
                                                           (0.020)                  
Constant                                                           3.940*                   
                                                           (2.066)                  
-------------------------------------------------------------------------- 
Observations                                        18                     
R2                                                           0.377                   
Adjusted R2                                       -0.059                   
Residual Std. Error                           0.164 (df = 10)              
F Statistic                                            0.866 (df = 7; 10)             
=========================================================== 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 7 - Asia 
Figure 7a - Maternal Mortality 
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Maternal Mortality AV Plots - Asia 
============================================================ 
                                    Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                       -0.253            
                                                         (0.423)           
Surface Area                                  0.104            
                                             (0.096)           
Population Density                          -0.012            
                                             (0.110)           
GDP Per Capita                             -0.958***          
                                             (0.216)           
GINI Coefficient                              1.066            
                                             (1.089)           
Percentage of Christian Citizens        0.0002            
                                             (0.006)           
Percentage of Muslim Citizens           0.002            
                                             (0.004)           
Constant                                       7.607            
                                             (4.422)           
------------------------------------------------------------ 
Observations                                 22              
R2                                             0.639            
Adjusted R2                                 0.459            
Residual Std. Error                    0.709 (df = 14)       
F Statistic                            3.542** (df = 7; 14)     
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 7b - % Births Attended by Skilled Health Staff
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% Births Attended By Skilled Health Staff AV Plots - Asia 
====================================================== 
                                            Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended By Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                               0.085                   
                                                          (0.191)                  
Surface Area                                             -0.018                   
                                                          (0.043)                  
Population Density                                     -0.098*                  
                                                          (0.050)                  
GDP Per Capita                                            0.246**                  
                                                          (0.097)                  
Gini Coefficient                                            0.399                   
                                                           (0.491)                  
Percentage of Christian Citizens               0.0002                   
                                                           (0.003)                  
Percentage of Muslim Citizens                 -0.0003                  
                                                          (0.002)                  
Constant                                                     1.359                   
                                                           (1.994)                  
-------------------------------------------------------------------------- 
Observations                                        22                     
R2                                                          0.550                   
Adjusted R2                                        0.324                   
Residual Std. Error                           0.320 (df = 14)              
F Statistic                                           2.441* (df = 7; 14)            
======================================================= 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 Figure 8 – Sahel & Sub-Saharan Africa
Figure 8a - Maternal Mortality 
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Maternal Mortality AV Plots – Sahel & Sub-Saharan Africa 
============================================================ 
                                     Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                         0.510***           
                                             (0.158)           
Surface Area                                  0.002            
                                             (0.043)           
Population Density                          0.190***           
                                             (0.052)           
GDP Per Capita                                0.025            
                                             (0.092)           
GINI Coefficient                            -0.273            
                                             (0.440)           
Percentage of Christian Citizens       -0.008            
                                             (0.006)           
Percentage of Muslim Citizens          -0.009            
                                             (0.006)           
Constant                                     6.331***           
                                             (1.819)           
------------------------------------------------------------ 
Observations                                 21              
R2                                             0.830            
Adjusted R2                                 0.738            
Residual Std. Error                    0.204 (df = 13)       
F Statistic                            9.054*** (df = 7; 13)    
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 8b - % Births Attended by Skilled 
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% Births Attended By Skilled Health Staff AV Plots – Sahel & Sub-Saharan Africa 
============================================================== 
                                            Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended By Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                              -0.0001                  
                                                          (0.306)                  
Surface Area                                             -0.164*                  
                                                          (0.084)                  
Population Density                                     -0.061                   
                                                          (0.101)                  
GDP Per Capita                                             0.143                   
                                                          (0.178)                  
Gini Coefficient                                            0.627                   
                                                          (0.853)                  
Percentage of Christian Citizens             -0.012                   
                                                           (0.012)                  
Percentage of Muslim Citizens                 -0.011                   
                                                           (0.011)                  
Constant                                                    3.934                   
                                                          (3.526)                  
-------------------------------------------------------------------------- 
Observations                                        21                     
R2                                                          0.492                   
Adjusted R2                                        0.218                   
Residual Std. Error                           0.396 (df = 13)              
F Statistic                                           1.797 (df = 7; 13)             
============================================================== 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 Figure 9 - Only Developing Countries
 
Figure 9a - Maternal Mortality 
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Maternal Mortality AV Plots – Developing Only 
============================================================ 
        Dependent variable:     
                                 --------------------------- 
                                     Maternal Mortality      
------------------------------------------------------------ 
Freedom House Rating                         0.195            
                                                        (0.190)           
Surface Area                                 0.152**           
                                             (0.062)           
Population Density                          -0.083            
                                             (0.080)           
GDP Per Capita                             -1.023***          
                                             (0.084)           
Gini Coefficient                            2.130***           
                                             (0.445)           
Percentage of Christian Citizens       -0.001            
                                             (0.004)           
Percentage of Muslim Citizens           0.001            
                                             (0.003)           
Constant                                       3.695            
                                             (2.321)           
------------------------------------------------------------ 
Observations                                 76              
R2                                             0.778            
Adjusted R2                                 0.755            
Residual Std. Error                    0.663 (df = 68)       
F Statistic                         34.031*** (df = 7; 68)    
============================================================ 
Note:                            *p<0.1; **p<0.05; ***p<0.01 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Figure 9b - %Births Attended by Skilled Health Staff
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% Births Attended By Skilled Health Staff AV Plots – Developing Only 
======================================================== 
                                               Dependent variable:            
                                 ----------------------------------------- 
                                 % Births Attended By Skilled Health Staff 
-------------------------------------------------------------------------- 
Freedom House Rating                              -0.038                   
                                                          (0.089)                  
Surface Area                                            -0.067**                  
                                                          (0.029)                  
Population Density                                     -0.053                   
                                                          (0.037)                  
GDP Per Capita                                           0.238***                  
                                                          (0.039)                  
Gini Coefficient                                         -0.130                   
                                                          (0.208)                  
Percentage of Christian Citizens             -0.0002                  
                                                          (0.002)                  
Percentage of Muslim Citizens                -0.0003                  
                                                          (0.002)                  
Constant                                                 3.862***                  
                                                          (1.084)                  
-------------------------------------------------------------------------- 
Observations                                        76                     
R2                                                          0.471                   
Adjusted R2                                        0.417                   
Residual Std. Error                           0.310 (df = 68)              
F Statistic                                          8.648*** (df = 7; 68)           
======================================================== 
Note:                                          *p<0.1; **p<0.05; ***p<0.01 
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Appendix 
 
Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP per 
Capita   
(PPP) 
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area (sq. 
km.) 
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
Albania 99 3 7252 21 28750 109 34.5 18 80.3 Europe 
Algeria 95 5.5 12077 92 2381740 14 29 0.2 97.9 
Middle 
East & 
North 
Africa 
Angola 47 5.5 4667 530 1246700 13 42.7 90.5 0.2 
Sahel & 
Sub-
Saharan 
Africa 
Argentina 97 2 13694 76 2780400 14 44.5 85.2 1 Americas 
Armenia 100 4.5 5297 31 29740 106 31.3 8.5 0.1 Europe 
Azerbaijan 99 5.5 8052 27 86600 102 33.7 3 96.9 Asia 
Bangladesh 24 4 1667 200 144000 1100 32.1 0.2 89.8 Asia 
Belize 96 1.5 8200 60 22970 13 53.1 87.6 0.1 Americas 
Benin 84 2 1582 370 114760 73 38.6 53 23.8 
Sahel & 
Sub-
Saharan 
Africa 
Bhutan 65 5.5 4589 140 38394 17 38.1 0.5 0.2 Asia 
Botswana 95 2 11432 210 581730 3 60.5 72.1 0.4 
Sahel & 
Sub-
Saharan 
Africa 
Brazil 97 2.5 11846 68 8514880 22 54.7 88.9 0.1 Americas 
Bulgaria 100 1.5 12678 8 111000 71 28.2 82.1 13.7 Europe 
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Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP per 
Capita 
(PPP)  
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area (sq. 
km.)  
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
Burkina Faso 66 4.5 1262 440 274220 49 39.8 22.5 61.6 
Sahel & 
Sub-
Saharan 
Africa 
Burundi 60 5 692 820 27830 303 33.3 91.5 2.8 
Sahel & 
Sub-
Saharan 
Africa 
Cambodia 74 5.5 1957 200 181040 76 36 0.4 2 Asia 
Cameroon 64 6 2421 640 475440 38 38.9 70.3 18.3 
Sahel & 
Sub-
Saharan 
Africa 
Canada 100 1 40225 13 9984670 4 32.6 69 2.1 Americas 
Chad 23 5.5 1803 1100 1284000 8 39.8 40.6 55.3 
Middle 
East & 
North 
Africa 
Chile 100 1 16996 24 756096 22 52.1 89.4 0.1 Americas 
China 100 6.5 5568 36 9600001 140 42.1 5.1 1.8 Asia 
Colombia 99 4 9286 85 1141750 39 55.9 92.5 0.1 Americas 
Costa Rica 99 1 10630 33 51100 85 50.7 90.9 0.1 Americas 
Cote d'Ivoire 59 6 2704 750 322460 55 41.5 44.1 37.5 
Sahel & 
Sub-
Saharan 
Africa 
Croatia 100 2 19073 15 56590 79 33.7 93.4 1.4 Europe 
Czech 
Republic 100 1 23919 5 78870 132 25.82 23.3 0.1 Europe 
Dominican 
Republic 98 2 7925 130 48670 193 47.2 88 0.1 Americas 
Ecuador 98 3 8359 90 256370 55 49.3 94.1 0.1 Americas 
Egypt 79 5.5 8560 50 1001450 72 30.8 5.1 94.9 
Middle 
East & 
North 
Africa 
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Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP per 
Capita  
(PPP) 
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area  (sq. 
km.) 
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
El Salvador 96 2.5 6907 71 21040 293 48.3 88.2 0.1 Americas 
Estonia 100 1 20860 6 45230 32 36 39.9 0.2 Europe 
Ethiopia 10 5 724 500 1104300 76 33.6 62.8 34.6 
Sahel & 
Sub-
Saharan 
Africa 
Fiji 100 3.5 7643 62 18270 45 42.8 64.4 6.3 Asia 
Gambia 57 4 1541 460 11300 142 47.3 4.5 95.1 
Sahel & 
Sub-
Saharan 
Africa 
Georgia 100 3.5 4727 42 69700 76 42.1 88.5 10.7 Asia 
Germany 100 1 36831 7 357127 236 28.3 68.7 5.8 Europe 
Ghana 68 2 2521 410 238540 94 42.8 74.9 15.8 
Sahel & 
Sub-
Saharan 
Africa 
Guatemala 52 4 6475 140 108890 118 55.9 95.2 0.1 Americas 
Guyana 92 2 5140 230 214970 4 44.54 66 6.4 
Sahel & 
Sub-
Saharan 
Africa 
Honduras 83 3 3952 120 112490 62 57 87.6 0.1 Americas 
Hungary 99 1 22064 21 93030 113 31.2 81 0.1 Europe 
India 52 2.5 3328 220 3287260 379 33.9 2.5 14.4 Asia 
Indonesia 83 3.5 6510 210 1904570 124 38.1 9.9 87.2 Asia 
Iran 96 6 13188 25 1745150 43 38.3 0.2 99.5 
Middle 
East & 
North 
Africa 
Japan 100 1.5 33916 6 377950 351 24.85 1.6 0.2 
 
 
 
 
Asia 
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Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP per 
Capita  
(PPP) 
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area  (sq. 
km.) 
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
Jordan 100 4.5 9290 53 89320 61 35.4 2.2 97.2 
Middle 
East & 
North 
Africa 
Kazakhstan 100 5.5 15619 40 2724900 6 29 24.8 70.4 Asia 
Kenya 44 3 1894 460 580370 63 47.7 84.8 9.7 
Sahel & 
Sub-
Saharan 
Africa 
Kyrgyzstan 99 5.5 2370 79 199949 27 33.4 11.4 88 Asia 
Latvia 100 1.5 18057 29 64510 36 34.8 55.8 0.1 Europe 
Lesotho 62 2.5 1818 540 30360 63 52.5 96.8 0.1 
Sahel & 
Sub-
Saharan 
Africa 
Lithuania 100 2 18385 9 65300 53 37.6 89.8 0.1 Europe 
Macedonia 100 3 9605 7 25710 82 43.56 65 33.3 Europe 
Madagascar 44 3 1402 480 587040 31 44.1 85.3 3 
Sahel & 
Sub-
Saharan 
Africa 
Malawi 71 4 609 540 118480 137 43.9 82.7 13 
Sahel & 
Sub-
Saharan 
Africa 
Malaysia 99 4 17921 31 330800 79 46.2 9.4 63.7 Asia 
Mali 56 2 1483 600 1240190 10 33 3.2 92.4 
Middle 
East & 
North 
Africa 
Mauritania 65 5.5 2381 360 1030700 3 40.5 0.3 99.1 
Sahel & 
Sub-
Saharan 
Africa 
Mexico 96 2 14961 47 1964380 57 47.2 95.1 0.1 Americas 
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Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP 
per 
Capita  
(PPP) 
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area  (sq. 
km.) 
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
Moldova 99 3.5 3307 41 33850 125 33 97.4 0.6 Europe 
Mongolia 99 2 5080 74 1564120 2 36.5 2.3 3.2 Asia 
Morocco 74 4.5 5363 130 446550 68 40.9 0.1 99.9 
Middle 
East & 
North 
Africa 
Mozambique 54 3.5 727 540 799380 27 45.7 56.7 18 
Sahel & 
Sub-
Saharan 
Africa 
Namibia 81 2.5 7331 160 824290 2 63.9 97.5 0.3 
Sahel & 
Sub-
Saharan 
Africa 
Nepal 36 5 1708 220 147180 176 32.8 0.5 4.6 Asia 
Nicaragua 74 3 3752 110 130370 45 40.5 85.8 0.1 Americas 
Nigeria 49 4 4130 610 923770 153 48.8 49.3 48.8 
Sahel & 
Sub-
Saharan 
Africa 
Pakistan 49 5.5 3911 190 796100 205 30 1.6 96.4 Asia 
Panama 89 1.5 11156 82 75420 45 51.9 93 0.7 Americas 
Paraguay 82 3 6007 110 406750 15 52.4 96.9 0.1 Americas 
Peru 87 2.5 7499 100 1285220 22 48.1 95.5 0.1 Americas 
Philippines 72 2.5 4804 120 300000 288 43 92.6 5.5 Asia 
Poland 100 1 16672 4 312680 125 32.7 94.3 0.1 Europe 
Qatar 100 5.5 118438 7 11610 71 41.1 13.8 67.7 
Middle 
East & 
North 
Africa 
Romania 99 2.5 13743 30 238390 93 27.4 99.5 0.3 Europe 
Russia 100 5.5 18169 31 17098240 9 40.1 73.3 10 
 
 
 
Europe 
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Country 
% Births 
Attended 
by Skilled 
Health 
Staff  
Freedom 
House 
Freedom 
Rating  
GDP 
per 
Capita  
(PPP) 
Maternal 
Mortality 
Ratio per 
100,000 
Live Births 
Surface 
Area  (sq. 
km.) 
Population 
Density 
Gini 
Coefficient  
% 
Christian  
% 
Muslim  Region 
Senegal 65 2.5 2106 360 196720 59 40.3 3.6 96.4 
Sahel & 
Sub-
Saharan 
Africa 
Serbia 100 3 10311 14 88360 59 29.6 92.5 4.2 Europe 
Slovakia 99 1 19506 7 49037 112 26 85.3 0.2 Europe 
Slovenia 100 1 26295 8 20270 99 31.2 78.4 3.6 Europe 
South Korea 
(Republic of) 100 1.5 25541 21 99900 497 50.1 29.4 46.4 Asia 
Suriname 91 1.5 12165 150 163820 3 52.9 51.6 15.2 Americas 
Syria 96 7 4684 50 185180 99 35.8 5.2 92.8 
Middle 
East & 
North 
Africa 
Tajikistan 88 5.5 1719 48 142550 49 30.8 1.6 96.7 Asia 
Tanzania 49 3.5 1283 460 947300 44 37.6 61.4 35.2 
Sahel & 
Sub-
Saharan 
Africa 
Thailand 100 2.5 10901 28 513120 128 39.4 0.9 5.5 Asia 
Tunisia 99 5.5 8653 48 163610 65 36.1 0.2 99.5 
Middle 
East & 
North 
Africa 
Turkey 95 3 15252 22 783560 88 40 0.4 98 
Middle 
East & 
North 
Africa 
Uganda 57 4.5 1033 410 241550 144 44.3 86.7 11.5 
Sahel & 
Sub-
Saharan 
Africa 
Ukraine 100 3.5 7276 29 603550 81 25.6 83.8 1.2 Europe 
Uruguay 100 1 12683 23 176220 19 45.3 57.9 0.1 Americas 
Vietnam 93 6.5 3485 51 330957 266 35.6 8.7 0.2 Asia 
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